Potent desensitization of human P2X3 receptors by diadenosine polyphosphates.
In this study, the receptor desensitizing effects of diadenosine polyphosphates at recombinant human P2X3 (hP2X3) receptors were examined. Administration of Ap3A, Ap4A, Ap5A or Ap6A inhibited the hP2X3 receptor-mediated response to a subsequent application of 3 muM alphabeta-methyleneATP (alphabeta-meATP), in a concentration-dependent manner, with IC50 values 2707, 42, 59 and 46 nM, respectively. These agonists did not desensitize alphabeta-meATP responses mediated by the slowly desensitizing heteromeric human P2X2/3 receptor. hP2X3 receptor desensitization was reversible and was not observed following the increase in intracellular Ca2+ levels produced by carbachol. A similar pattern of desensitization evoked by Ap5A was also observed using electrophysiological recordings of Xenopus oocytes expressing hP2X3 receptors. These data demonstrate that diadenosine polyphosphates, found endogenously in the central nervous system, can readily desensitize hP2X3 receptors at nanomolar concentrations that are 10-fold lower than are required to produce agonist-induced receptor activation. Thus, P2X3 receptor desensitization by diadenosine polyphosphates may provide an important modulatory mechanism of P2X3 receptor activation in vivo.